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Résumé / Abstract
Cet article a pour objet de construire un indicateur synthétique de
l’innovation, qui résulte d’une prédiction économétrique de la probabilité
d’innover et du montant d’innovation que fera une firme, conditionnelle à ses
caractéristiques et à celles de l’environnement dans lequel elle opère. Cet
indicateur se fonde sur différentes informations de nature qualitative et
quantitative comprises dans l’enquête innovation. L’indicateur permet de
comparer les performances d’innovation entre secteurs, régions ou pays, pour
autant que les enquêtes soient suffisamment homogènes. Cet article applique la
nouvelle mesure aux données de l’enquête innovation CIS 1 du Danemark et de
l’Irlande.
The purpose of this paper is to propose a composite innovation indicator
derived from an econometric prediction of the likelihood of innovating and of the
amount of innovation performed by a particular firm, given information on its
characteristics and on the environment in which it operates. The indicator is
constructed from various pieces of information contained in the Community
Innovation Surveys. It combines qualitative and quantitative data. It allows the
comparison of innovativeness across industries or classes of firms in a particular
country. To the extent that the national innovation surveys are sufficiently
homogeneous, it also allows comparisons across countries. This paper applies the
proposed indicator to the CIS 1 data for Denmark and Ireland.
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JEL: O31
                                                
*
 Corresponding Author: Pierre Mohnen, CIRANO, 2020 University Street, 25th floor, Montréal, Qc, Canada
H3A 2A5 Tel.: (514) 985-4028 Fax: (514) 985-4039 email: mohnenp@cirano.umontreal.ca
We thank Dominique Guellec for many stimulating discussions. Alfred Kleinknecht, Jacques Mairesse and Jose
Labeaga provided helpful comments. We are also grateful for the comments we received when presenting this paper
at WZB, CIRANO, OECD, a TSER conference in Delft and a SESSI conference in Paris. We thank Eurostat for
giving us permission to use the microaggregated CIS 1 data. Finally, we wish to thank Julio Rosa for his dedicated
research assistance.
†
  Université du Québec à Montréal and CIRANO
‡

















Å[Æ ÇnÌ}à\ÆÅÞ`ÇÏvæûÒÄ²ÆÝÏvÄWÏælÆ ÈnÇnÌxÝöá[ÇÆÅÌ~Ý ÈnÌ~ÏÄjÏÞXÈnÉ[ÆLÍ}Ìxó\Æ ÍxÌ}ÉWÏQÏ7Å$ÏvÞ1ÌxÄ[ÄWÏàÒÈ@ÌxÄWÊSÒÄWÅ
ÏvÞOÈ@ÉWÆöÒæÏvË[ÄBÈtÏvÞOÌxÄ[Ä[Ï8àÒÈ@Ì~ÏvÄá(Æ ÇnÞ5ÏvÇ@ælÆÅõBãÒlá^ÒDÇnÈnÌxÝË[Í~ÒÇü[Çnæß(ÊvÌ}à\Æ ÄÌxÄ[Þ5ÏÇnælÒDâ





















































































































































































































































































8ﬃ8c#*;d89-$'&-ﬃ89-ﬃ ?'&Ge "!ﬃ-+Z!9ﬃF'fIJ8967 $Wg'&8a8$'.ﬂYS7G+B/Uﬃ89-9!ﬃ0U67-ﬃ#*@A8h032X/7+Z ZﬃHG+,8Zikj&'&!9ﬃH%









 "6A889+,/'.-c)&!$+?'.-G+Z@A)&-Wxﬃ@c! $W7ﬃ0767)*ﬃ~i]#&WA+Z@A/U+Z-?iku!ﬃ89-$+"@A8+"@i|'&@A/1T $W]&;%
;=+"!qIKMLL*O"iŁ-WA+D7!$8-<!#*67@A/#&;C-WA+q#*ﬂﬂ67@7ﬃH-(2}~@7@A#Mj&'&-ﬃ#*@367!j*+Z2E8BW]'*8
'@E6Uﬂ0v+"!>#*;d/7+"DA Zﬃ+Z@A "ﬃ+,8Zc-9WA+B@]'&-9ﬃ#*@A'&G867!j*+Z2E8>/Uﬃk+Z!a!$+,)'&!$/UﬃH@A)q8'&ﬂYSUG+
6U@7ﬃ-8,iU Z#Mj+Z!$'*)+&iA Z67-%(#*Sv#*ﬃH@3-$8ﬃH@q-WA+u@367ﬂB0v+"!h#*;e+ZﬂS7G#M2*+,+,8Zi]'* Z-96]'&Gv/A'&-:'
 Z#*GG+, "-ﬃ#&@'.@A/8'&ﬂYSUGﬃ@7)/U+,89ﬃ)*@^zWA+o367+,89-9ﬃ#*@U@]'&ﬃ!+ft'*8Sv+"!$ ,+"ﬃj*+,/-$#
0k+>-$#E#YG#&@A)7iAthW7ﬃ $WX ,#*6UG/X+RQES7GF'&ﬃH@X-9WA+<G#t!$+,8Sv#&@A8+B!$'&-$+Z8a'&8ct{+ZGG'*8ﬁ-WA+



















































ﬁﬀﬂﬃ! #"%$&ﬀ('*)+$,'-'ﬂ)#./)+$10&243'*ﬀ*576+ 8/&ﬀ9!0,#"%&:ﬁ!;$'*! <)+3+,"%,=,24 #$,">"%.
 <)+$,3+=,!?:+ﬀ+67 8'@&ﬀA:+ﬀ*5 #!ﬂ#BDC+6+'A+E3&'Fﬀ:7ﬀ'@$,3.
*$,">,GH3!IJ:+ﬀ*+6+ 8'ﬂ#BDIHﬃ)+$10,C7!!3



















































































































































æ Ú'ÝãßwÜ×{å]ÔÛwÔÚÒmçxçIàÚ'Ôè}ßcÖIÚÔÑÒ¦ÛwÔÕ æ Ú'ÝãßwÜ×ﬀÖzÝsÛÓqÔ×'ØcÝã«é)Õ%ØcÖIçzÔ:ÛcÔÕ æ ÚÝÜÔÑﬀÑ'ÔÑ
ÒmÚ'ÔYØSÒmÚ'ã×'Ý{ÖIÛ~×'ÚÝãDßwÜÔ[Õ%Öx×'ØcÝsßc×EÜØSÒmÛcåsÖxÛwå=×ﬀØwÔ æ ÚÝãDßwÜ×Ñá
âMÛ:×ÒmäcçxÔê[ÕWÔTÜÝmÓ æ ÒÚÔ%×'ØwÔEëÝsßcÚPè}ßSÒmÛ~×ﬀÖx×7Ò×'ÖxÞsÔÖIÛwãDÖxÜ2Òm×'ÝsÚÑEì3íîZïé~ÜßDÚ'ÚÔÛ~×Ô4ðñ
æ ÔÛwãÖx×'ßDÚÔÑWÝsÛ:ÖIÛcÛwÝÞmÒm×'ÖxÝsÛVé}Ñ'ÒmçzÔÑWãDßcÔ×ÝÜØSÒmÛwåsÔãgÝsÚ0ÛwÔÕ æ ÚÝãDßwÜ×'ÑéÒmÛwãÑ'ÒmçzÔÑWÝmë








































ﬂ "! B2<+ C6$ﬁ*!.?DE15#!F2 "-C1!G:EHI$ﬀJ: "!F29HK+ C6$L2#!ﬀ,-MG.N.
21+
*. @ﬃ$OC6,P1


































































































































































































































































































































































































































































ü'ýﬀý	þﬃß ﬁüþýRKdþüHü"3AgesN ﬁþ6JI+KOAH gﬁ@üýHA ý%üßrﬁþsüýﬀý	þﬃß r>þt43KO ý49þý



























AŁŁŁN;NXf!AŁŁA¥«!Ł7iL= !A Ł!tŁ7§1±7A ªl²W}
%r!W!31" v1pª&"Ł³§ﬂŁŁv_ŁŁ1§1±7A ªPª"§"¥R´A 
Fµª"Łﬀ1Łﬀpª;f§Ł!3AŁg!Wpªf!V!
O3A3ª3¶G3¶¤Ł83£P£6!pª!5bAgŁ§Ł!3AŁﬃﬂ






























































































































































































































































































































































8#>`ﬃ06Cﬀﬂ8:9#  ﬃH?Ye[]\gfAﬁﬀﬂ ",1.Aﬀ VK#BA8:)NhB=ﬁA:<iLJ;0&Iﬃﬃ,.,8#B$ﬀOﬂ ﬃ1j^0kl,
\D5,CB$mnHo6CBA8#6(ﬃ,C*9]$8Q,7,8:J#ﬁAcﬂbCﬂK"O,"` !ﬃ$8#BAZ!Aﬃ0ﬂ! ﬀﬂﬃHﬁ#!ACO,7T
5B$9p,1p qURC675,F HIﬁ,1r5ﬀﬂ !5$Bﬂ!ﬁﬀs67BA8F17R!ﬃ$ HL&CRCDﬀﬂ84O,pJ#ﬃC!ﬃﬀﬂﬃ ^kl,C,8:JJ;
$ﬀﬂﬃDB$"CK#rO,r8;$"A4V$ !5A8#B$D6CﬀORe$5tF$Oﬀﬂﬃ ^ekl,3klBA5ﬀW,C1jHn"O,C,8:J$OJ;
 !ﬃ$8#BAﬃHI&(8#$p,3"6(ﬃB$! ﬃ,@A#K;d8#>cO,C,8:J$OJ;]uCB$4iﬁ,1r,p$Aﬀ DLB$",
O,C,8:J$OJ;6CB$8G1GR!ﬃ$ HaBA$5tF$Oﬀﬂﬃ H?#!AC,CﬃB$9h,1vﬃq@R76C4ﬃ,@Ha,C1wﬃﬀﬂﬃ!ﬃB$ﬂ! ﬀ
6CB$8G1GR!ﬃ$ ^yxZOB$4"8>K#BA A5Bd :J#zpCK#5B6CB$8#&L&COﬀO*93A8rO,C,8:JAHX&CRC
VB$ﬃﬀﬂ$8#,76P&I5*)`ﬃﬃ,{ﬂ ",1P$C"6CB$8#&L&COﬀO*98#>X,C,8:J,KSﬂN,8,CﬀO,B ^
kl,v&(8#$|! 8RC,@$B$ ﬃH+$CzLB$z,|Aﬀ S8#>e,7,8:J#ﬁ$J#6CB$8G17RC!ﬃASd,8#M$8#,K#ﬀO9
B$ﬃﬀWﬁA 1z$8Mu7B$}ﬂ ^




O,{klBAﬃﬀﬂ,1yiﬂK,Cu! ,@$ﬀO9pO,!ﬃB$# g&I8$174ﬃ,Cﬂ8,i8#>a,C,C8Jﬂ8#,j^Y KUﬁBA1GT






ﬃG5¤45ﬂ5FMŁd$#O.Łﬂ#7 @ w¡l|I#| #C@$ﬂﬃŁ ¢+ #OW(#=ﬁ$#zeV
CF Łe#Q3OAŁ$5?Oﬃ$#Ł"OC:$O;Ł$ﬂﬃŁ  D¥`d $A5Wﬂ#r Fﬃ¤0ﬃﬃ@i¦z(5§





OC:$#M #@Aﬃ0OS$D¯`¡°z±Qﬁ=7¢;¨+Q 4 #0CC$E#a#A4#Łﬃ$ﬂ#
O4QŁ$0CﬂN$CQ445F( ﬃ$ zŁLAe4ŁA Ła#jOC:$O;NCAF75AŁ+ #GO§
ﬂ#LﬁI#Pg#Łﬃ$# 
#ﬁﬃŁN#b$gG7WLﬁA#$ﬂC Ł  ?¥`CﬂŁNG( 5=ﬂ#
Ł? #0CC$ MWA#²$Cc³@?C$#LCOO*"GﬂŁ$OCC$#S#Lﬃ$$#cA5$4Ł?S(#$
ﬃ®@$#Ł ¢G$iﬃŁAﬃ$C$ ŁC#ﬂP(:;g¨NCArﬁPﬃ@A5$CﬂŁ$i( ﬃ#4 Ł7§
;¢npﬃŁAﬃ
$ #$ Ł$Łﬂ#rCg#?$C"ŁLA"#?OC:$O;]ŁA Łﬃ N¡l












Ð ÈÑD¿ﬃÈCÆ½ÀÒ(ÓU¾Ä¿N¿5ÔFÕ(¿ Åﬃ¾$¿ Ì4Å Ç#ÈÌGÊ¾$ÊÇ#ÈL½¼C½Ë;¿ﬃÀA½#Ö;¿ÃÄ½ÀA¿NÊÈ0Ã$½¼ﬂ¿ﬃÃcÇ#É(ÊOÈCÈÇ:Ë½¾$ÊOË;¿
ÕCÀ$ÇGÌGÂÅﬃ¾$Ã0ÉEÇ#À4½¼O¼N×CÀ$Æ4ÃSÊﬂÃ0ØUÙGÏÛÚ;ÜÓ`ÈÇ¾0¾$ÇGÇ{É'½À4½Á½ÝvÉWÀAÇÆÞ¾$Ä¿
Ç#ßÃ¿ﬃÀË;¿ Ìà½Ë#¿ﬃÀÎ
½#Ö#¿QÇ#ÉsØ;ÙGÏÛá;ÜzÏ Ð È Ð ÀA¿5¼W½ÈÌ0¾$Ä¿e¾*Á`Çd×CÖ#ÂCÀA¿ﬃÃ½À$¿D¿5Ë;¿ﬃÈPÅ5¼ﬂÇ;Ã¿ﬃÀ ÓCØ7â;ÏãâÜäË#¿ﬃÀAÃÂÃØ7â;ÏÛÙ;ÜÏ
å Ä¿`Å Ç#ÀÀA¿ﬃ¼ﬂ½¾$ÊÇ#Èß(¿ﬃ¾*Á+¿ ¿5È4¾Ä¿Ç#ßCÃ$¿ﬃÀË;¿ﬃÌ½ÈCÌÕCÀA¿ﬃÌ7ÊﬂÅ5¾A¿ﬃÌMÊOÈCÈÇ:Ë½¾$ÊÇ#ÈÕ(¿ﬃÀÉEÇ#À$Æ½ÈÅﬃ¿ Ã





























































































































































































































































































































































































































































Data selection: criteria and outcome
CIS I micro-aggregated data, 1992
Criteria Denmark Ireland
Original number of observ. 674 999
Minus small enterprises 644 762
Minus missing industry
affiliation 638 762
Minus very high and small
growth rates 578 718
Minus too high and small
R&D/sales and innov/sales 559 692
`44
Table 2
Partial innovation indicators: count measures




















FOOD 72 12.9 50.0 30.6 43.0
TEXTILE 24 4.3 50.0 25.0 33.3
WOOD 69 12.3 44.9 15.9 20.3
CHEM. 32 5.7 84.4 65.6 78.1
PLASTIC 32 5.7 65.6 37.5 62.5
NON-MET 28 5.0 67.9 50.0 57.1
METALS 78 14.0 61.5 43.6 48.7
M&E 97 17.4 72.2 55.7 64.9
ELECTRIC 64 11.4 82.8 67.2 78.1
VEHIC 27 4.8 63.0 44.4 63.0
NEC 36 6.4 38.9 25.0 25.0




















FOOD 101 14.6 63.4 - 59.4
TEXTILE 68 9.8 76.5 -        64.7
WOOD 84 12.1 45.2 - 41.7
CHEM. 80 11.6 73.8 -        68.7
PLASTIC 52 7.5 71.2 - 57.7
NON-MET 31 4.5 64.5 - 61.3
METALS 69 10.0 62.3 - 56.5
M&E 50 7.2 70.0 - 62.0
ELECTRIC 108 15.6 83.3 - 74.1
VEHIC 16 2.3 62.5 - 43.7
NEC 33 4.8 69.7 - 60.6
Total 692 100.0 68.1 - 60.7
`45
Table 3
Partial innovation indicators: quantitative measures (in percentages)

































FOOD 1.3 2.5 0.5 0.9 12.1 22.6 4.4 8.1
TEXTILE 1.0 1.9 1.2 2.3 41.8 79.2 18.2 34.5
WOOD 0.4 0.5 1.2 1.6 26.2 35.9 3.8 5.2
CHEM. 7.4 8.8 4.5 5.4 43.9 53.3 19.2 23.3
PLASTIC 2.0 2.8 2.8 3.8 21.5 29.9 3.2 4.5
NON-MET 0.9 1.1 1.7 2.1 13.7 16.9 3.3 4.0
METALS 2.4 3.2 1.9 2.6 26.3 35.8 3.7 5.0
M&E 5.9 6.5 2.7 3.0 60.2 66.7 14.9 16.5
ELECTRIC 7.8 8.4 7.5 8.0 45.0 48.1 18.1 19.4
VEHIC 3.5 3.7 3.8 4.0 80.3 84.0 46.5 48.7
NEC 1.2 2.1 1.4 2.6 25.9 47.1 5.1 9.4
Total 3.5 4.7 2.5 3.3 35.5 47.6 12.7 16.9

































FOOD 0.7 1.0 0.6 0.8 21.1 32.1 - -
TEXTILE 1.1 1.3 1.6 2.0 30.3 37.3 - -
WOOD 1.2 1.6 2.5 2.7 21.8 35.1 - -
CHEM. 2.5 3.1 3.7 4.6 27.8 36.0 - -
PLASTIC 1.3 1.5 2.7 3.1 44.7 51.2 - -
NON-MET 0.4 0.4 1.2 1.2 37.5 38.1 - -
METALS 1.4 2.6 2.3 3.2 31.2 51.1 - -
M&E 0.8 0.9 3.5 3.8 64.5 74.0 - -
ELECTRIC 2.3 2.6 5.5 6.1 49.6 55.4 - -
VEHIC 1.2 1.4 2.5 3.1 21.1 28.4 - -
NEC 0.7 0.9 2.0 2.6 24.4 33.6 - -
Total 1.3 1.6 2.2 2.8 31.5 41.0 - -
Small firms* 2.2 3.0 3.9 5.3 29.4 39.2 -- -
*Small firms are defined as those with below medium sales
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Table 4
Correlations between partial innovation indicators for innovating firms






Sales of products new
to industry /total sales
Denmark Ireland Denmark Ireland Denmark Ireland
R&D/total
sales













Summary statistics: Denmark and Ireland
CIS I, micro-aggregated data, 1992
(sample mean with sample standard deviation in parenthesis for continuous variables)
Variable Denmark Ireland
Dummy for innovators 0.623 0.681




Dummy for 50-99 employees 0.242 0.249
Dummy for 100-249 employees 0.304 0.194
Dummy for 250-499 employees 0.141 0.090
Dummy for 500-999 employees 0.047 0.028
Dummy for >999 employees 0.032 0.007
Dummy for being part of a group 0.658 0.606








Dummy for doing R&D
continuously
0.340 0.464




Table 6. Maximum likelihood estimates of a generalized tobit model of innovative sales








Constant -0.631 -3.28 -2.550 -6.92
TEXTILE 0.395 1.32 1.751 3.18
WOOD 0.098 0.44 -0.192 -0.46
CHEM. 0.848 2.85 0.882 1.82
PLASTIC 0.314 1.15 0.242 0.51
NON-MET 0.495 1.71 -0.522 -1.04
METALS 0.365 1.63 -0.041 -0.10
M&E 0.763 3.64 1.169 3.20
ELECTRIC 0.865 3.60 1.307 3.19
VEHIC 0.805 2.73 1.378 2.73
NEC -0.041 -0.14 0.463 0.85
50-99 employees 1.311 1.10 - -
100-249 employees 0.219 1.75 - -
250-499 employees 0.564 3.25 - -
500-999 employees 0.350 1.41 - -
> 999 employees 1.431 3.01 - -
Number of employees - - 0.076 0.98
Part of a group 0.459 3.79 0.541 2.62
Sales growth rate:
1990-1992 0.027 0.47 0.010 0.11
R&D/sales - - 0.019 0.26
Doing R&D on a
continuous basis - - 0.345 2.17
Doing cooperative
R&D - - 0.209 1.31
Estimated standard
error of error term 1 (assumed) - 1.885 18.90
Correlation coefficient
ρ - 0.921 1.24
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Table 7. Maximum likelihood estimates of generalized tobit








Constant 0.540 0.41 -2.343 -7.78
TEXTILE 0.560 2.92 1.438 3.75
WOOD -0.357 -2.02 -0.165 -0.42
CHEM. 0.231 1.28 0.365 0.99
PLASTIC 0.249 1.21 0.557 1.32
NON-MET 0.206 0.86 0.031 0.07
METALS 0.263 1.35 0.178 0.45
M&E 0.401 1.93 1.73 4.00
ELECTRIC 0.513 2.94 1.176 3.42
VEHIC 0.061 0.18 0.435 0.62
NEC 0.449 1.84 0.664 1.34
50-99 employees 0.197 2.22 - -
100-249 employees 0.039 0.40 - -
250-499 employees 0.361 2.37 - -
500-999 employees 1.189 4.05 - -
> 999 employees 0.441 0.79 - -
Number of employees - - 0.108 1.21
Part of a group 0.132 1.20 0.018 0.08
Sales growth rate:
1990-1992 0.092 1.84 0.338 3.34
R&D/sales - - 0.107 1.64
Doing R&D on a
continuous basis - - 0.340 2.17
Doing cooperative
R&D - - 0.153 0.97
Estimated standard





Composite innovation indicator :
Denmark and Ireland, CIS I, micro-aggregated data, 1992
DENMARK IRELAND
































All firms 32.3 35.5 0.84 31.1 31.4 0.64
innovators 35.6 47.5 0.88 31.6 41.0 0.79
Non-innov. 22.8 0.0 - 24.4 0.0 -
NACE :
FOOD 23.5 12.1 0.13 28.5 21.1 0.46
TEXTILE 39.9 41.4 0.68 38.5 30.2 0.68
WOOD 18.2 26.2 0.88 21.4 21.8 0.43
CHEM. 41.0 43.9 0.91 28.7 27.8 0.56
PLASTIC 26.7 21.5 0.65 29.5 44.4 0.98
NON-MET 19.4 13.7 0.70 25.6 37.5 0.94
METALS 22.6 26.3 0.79 24.9 31.2 0.58
M&E 46.8 60.2 0.98 45.4 64.5 0.99
ELECTRIC 41.9 44.8 0.77 42.0 49.6 0.92
VEHIC 46.8 79.9 0.98 23.9 21.1 0.87
NEC 22.5 25.9 0.70 30.7 24.4 0.52
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Table 9
Comparison of innovativeness in Denmark and Ireland:
predicted conditional means of the share in sales of new products,
CIS I microaggregated data, 1992
Predicted conditional means with
estimates from Denmark
Predicted conditional means with
estimates from Ireland
Average share in sales of new products in %
Denmark Ireland Denmark Ireland
All firms 32.3 30.4 33.3 31.1
Innovators 35.6 31.8 35.9 31.6
Non-innov. 22.8 25.8 25.4 24.4
NACE :
FOOD 23.5 26.0 28.0 28.5
TEXTILE 39.9 42.8 40.2 38.5
WOOD 18.2 18.8 18.2 21.4
CHEM. 41.0 36.1 35.8 28.7
PLASTIC 26.7 24.7 30.1 29.5
NON-MET 19.4 21.1 24.6 25.6
METALS 22.6 19.8 26.1 24.9
M&E 46.8 37.9 53.7 45.4
ELECTRIC 41.9 43.6 40.2 42.0
VEHIC 46.8 39.6 33.7 23.9




Industry        NACE  Industry definition
Abbreviation   code
                        (rev.1)
FOOD 15-16 manufacture of food, beverages and tobacco
TEXTILE 17-19 manufacture of textiles, wearing apparel, dressing and dyeing of
fur, tannings and dressing of leather, luggage, handbags, saddlery,
harness and footwear
WOOD 20-22 manufacture of wood and products of wood and cork, except
furniture, manufacture of straw and plaiting materials, pulp,
paper, and paper products, publishing, printing, and reproduction
of recorded media
CHEM 23-24 manufacture of coke, refined petroleum products and nuclear fuel,
manufacture of chemicals and chemical products
PLASTIC 25 manufacture of rubber and plastic products
NON-MET 26 manufacture of other non-metallic mineral products
METAL 27-28 manufacture of basic metals, fabricated metal products, except
machinery and equipment
M&E 29 manufacture of machinery and equipment NEC
ELEC 30-33 manufacture of office machinery and computers, electrical
machinery and apparatus, radio, television and communication
equipment and apparatus, medical, precision and optical
instruments, watches and clocks
VEHIC 34-35 manufacture of motor vehicles, trailers, semi-trailers, and other
transport equipment
NEC 36 manufacture of furniture, manufacturing NEC
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